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ABSTRACT : PROBLEM TO BE SOLVED: To manage the download and life cycle of an application in 
the limited integrated equipment environment of a memory by controlling the download, 
execution and caching of a single Java(R) application. 

SOLUTION: Integrated equipment 20 is provided with a Java(R) virtual machine(JVM) 22, 
a memory having an application cache and data cache and a network interface. The JVM 
22 is provided with a class loader and an execution unit and the class loader is executed 
while using an application manager 24. The application manager 24 is a non-general 
network base class loader and loads a class file from a network 14 for each request. 
When the request of downloading a class file is received by a network protocol such as a 
server socket, the application manager 24 receives and analyzes the class file from the 
network 14 and that class file is made into class objects 28a and 28b. 
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[«*« i ) aa*«»K:#jvvc 1 oeukott u r 

H?T$iU> JavafiJS-75/yk, «r«i6Try^- 
5"b icisirvc. (a)iyh'JitUli 

HJxhk. (b) m&^/YV-CH y?yx-x% 
ittxmi? y4 T>bfrt,&m-t&Txo a > 

s*rfcfc?9**7Vx?h£4=jftU merry 

^ g >*^"/i'*fcmfe^&?7X:*ri'*x? r-£*g 

SfiU WiUMtzZc? ^^/yi ? r- $r MISTT'J T— 
is a i/x. izv— F S#vt v** £><7)k VXWBStt 

r »J r - 5^ ■ J"V *— S*r . 
[0001] 

[0002] 

m^mnmrnx-ii. j a v aflsg-?^ 
tmmzy^yu- h $n*<o«»±trsiff Sit* £ fc 

s&fBTggfc^oTV^*. iOid^r^T-ACiO, Sun 
MicroSystemtw «fc SJava (fi&M) 3?tfV\— 

x Tfc 4*? >n— H L „ >&M<QM&0>titf>£.$ X9~?4 
XfhZttfX'th* z\<r>iiX9y4X\L LtfUfli 

x ^ * jaw&fcAic, ffl&*«srt"caaw>rr 'J r 
£ . *ix?ti—mizimftf& x o tmizmtrt-h zttf 
uwMizmm-h£o*i*?-?-ix-thzttfX'Zh. 

fc&H-Vr »J f^Jav attfOTttaiB^liHrc- 
fc&#^Ky'>>'o-r-'^-$«rkfc:J:9, 

4X-$-bt\iitfX'%h. 
[0003] 



14. Java (figffigl) jEgV-z^A-H^xT 

«ll±TStff*#l*il:*«r«C<r*. Java Oil 
iSj«) 31§<±. *ffc*ro^5A£lW»K:n-K"$-*J: 

3ro^?Afc»^*«*^«ii*jiflw-*. l*» 
l*0«£. cicojava (aanaosau. ro^7 

•tH»LTV*». Java (Sgffiff) SS 

[0004] U<O^St5Javaf ;yn-; 
14. 7n/7An-/ - ? >f TOMItelM?- h LT ^ 
S. Sun Microsystem(7)"*f— rW r- (Servlet) AP I 

(Application Program Interface) 14. Java (§ 
HiSS) »fl*W>xr (We b ) t-A**Sf-^lS 

ifiSrftWteSHR-f & -I fc **rtBrr* . i^-ru y r- A 

p u±. ±iz. <?*7v-'<izti^x—fm%cGim 

m&R-yXK&bnb LX£j&Ztifi:. V-XU y hcr> 
CG I TCOTU7'?J»iZttLXmtlX^&&b L 

x 9 v mtiamm o j a v a ^ jx&mm-t&WL 
tg&iBite -^(cGi^'jrh tc^trs Oxaj^tfr 

S) ) „ ioiLf^a^^ (SuniOJava^-XO^x 

TSV-XU -y h<OffltemflZ&±Z®%tZ i g®t& J a 
v a adminTTU y h ?rt|«-ri) ) . 
[00053 TV y h A P I {4. T^T<W— TV 
7h*530^y»;H. ^5ri?^>init() (^J-fk) . se 
rviceO (^-t'X) *3«tt/destroy() («£«) Zmff? 
&Xdi&rr& (mandate) ZtlZXO. V-XUvb 
<r>v^y^TA7)V^'^mth. init(MV-y H*4. -f- 
7*l^ y htf&mz&mZtL&mzWiliStl. serviceO : 

fclBft&Sfl. destroyO^V »Ftt. y h 

[0006] Hewlett PackardOSji^ J a v a Lab Sm 
al lWeW4. J VM-CHS$ixl> J a v a^-X<7)^f^ 
x 7 h tCit L- •> x 7^—X<0^ V 9 y x -X £&fiW 
SmallWeb{4. ^t^tTsTT'yx^ hSrQ— H"f 
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tft-f&„ Snail Webli. SHSWfcW;, 7/^-^3 

■C&D, ffla^Sg^tioTii, Small WebOtf-K'v-y 

[ 0 0 0 7 3 ^< <T>mk?t. K-X-f >'(CJJV >T J a v a 
(fiftffiflR) rffiffltlPiawiOii Java (Sffc 

a v a ( fiftgig ) SWO^fcJttt* * >J ± 
0 . • XVv Kgc 0 fc J: 

ft&l^ h<7>IallR (reclamation) im^ttc 

tft'<7)£olz£t:lt\^\2\U2tl& (reclaimed) fr* 
imi%\,\ ^f^77-'Jt-y 3 Vii Hftfc. 
Java (iSgSII) Runtime class gcQX V -y F£0? 

£. JVM*«^ i El)«rttV^l<Lfc*^, OutOfMemoryE 
rror <T»7 r>*r**y • I7-) ^ 
* U ^l^SdSgtf'SrV^ fc #J a v aWScOfiJ^-C 

#4:V)J; 5 lz*gmZix&i)HziiL. Java (SiiiS 

awe**, -eoi ^ tj: o®u^j»#d^T*& 

?>li. o-^t>J (low memory) WBX'mfrZ&lfKl? 

-mz. ztut, %mLxm#f-t&ti#>iz+»*i:* 

^ 'J tt*T?* S £ k lr*iE^--& ±p.^f^ 
<7)# J a v afflS*77'J y-v-3 ^C-X * U 

[00083 m-?X .Jav aiW^TIg^^jiASIIfc: 
^^o-Kfcfr^. Z<r>£o%m±*-m%sl,Z&VhT 

ifi&tb^tLX^h. £ti, W£Z±X'<7)T7V *r-is a 
> oHff+^ffi$ixl> o-* * y * >J 

( no-memory ) 6 i: r 7 4 * 'J 7M 

<-XOTVU:f 'J XAKftoT^ L> Srftfjscrs.x^ y 

[00093 

ztitim&frm&m&izti^xTy'o f-isnwy*? 

J»&£V1}mX'h&. JavaK-Wr^-ya 

f) J a v a(5Svi^y (JVM) flTSIfTSilS Jav 
aTTl^-S^a ^">yo-H. HfT*SJ:tf* *y 
isyfZfflWrth. Java (£t§i£g) ifi^tg^a 

^saw^^tgSrtifrrs^y hy-:?2ttS<9Try 

7--y 3 y-7D/5A- ^y;7x-^. (Applicatio 



nProgram Interface (API) ) *a?HiIfl:$:rVCV'»£. 
*M rtlH»flr<»»fc:|iro^9A*iJ:^«a-r4i 
[001 03 HBtcra^tT^ii^WTO 

ffsaKfawcio-rio^sKisiiid. =a-*5. mm 
iza^x. Rtmmizimtmmm^zm^xypLx^ 

[001 13 

Bflfi. Java (gflfSS) ^<7>3>7^*h-efftB|l 

x Tit&ftmmmx'mfriv-z ? - h*t:«ua-rs^- f*? 

x 7^170-b y-9-fr^-f 5f<tOy^fAt:Si: 

[001 23 ZZXmi&m?af&b. ^y b*7—7 1 
4 fCfflSr^jlS 2 0 1 Jlff-r -S> 3^tfWW 
fA12S > Ii./;*'y h7-7x^f^l OW^ZtlX 
V>h. *-yh7-^14H LANi'fcliWANf, 
JlW^VFy J^Silfc (land-linked) *|£^>y 

-^n-5tt>, tm^ybv-?. t^i^tL^crm 

&£X'i>iXi>£\,->. 
[00 1 33 *^XT'A^t5(tl.3>'^A— ?^fi 
12ti. ^7>fT^hkL.-CIW^L. ^5-^ T^NTT 

'jy--y 3 y2$rH^-r^. co^9-fryhTryr 

-^a^2Ji. T>h-f>^7x-X4Sr^rL 

r. *vh7-? 1 4 zmkxv-;<WL& m^£. m. 
a^S2 0) t>fy?7x-xn. zcomxit. 9 
5^TvhTry*-^ 3 ^2{±. iB3i^a»20tc^ 
ut^* mm. r?ya-v • tv yy-^ 3 >3 

(download Appl3) , X^— r- • TT'jr— 5^a>-3 
(start Ap P 13) . Xr-yT • 77'Jt- i^3>-2 (sto 
P App12) ) £ilfl-r&. «i&AnH2 OJi. -ecos^ 
£-tf--t**-f&-9— AkL-CftfW"*. ^7^T>-hT 
7'J^-y3>'2H aytfjL-^^xAl 2fcfelt 
£3£i<^ii-C^TLTt>J:<. *i>v^i. -e^S^o 
Java|5Sl-7^y ( JVM) (0^:^) JttfJa 
v atjj^tg^^xT* (We b ) T^lf* (0^"f ) 

rtt-^fft-cti^. ^xrr^^td. ±=5r^7-fT 

VhTry^-^a^ • 77V-7 hf0^7^7r-f/K7) 
^m^J^-r-&ffl3,AJavaTTl/ y h^ffl^T. *J 
xr (Web) H^x^Vh^fi?S?-r«.. -)x7777 
JVM^^lftL. ?5>f7yh77!)jr-i/3>' 

'yT.yrAtvtn^M^^x^h. zix^m.tm9yx 

Vr^Mt. ^ vbV—7 14 (tt*>*>. *"/b7—. 
7l4izmmztifztiic?>-?is>) frt,^Zix&£o& 



!(4) 000-250758 (P2000-)58 



[00 14] i&Si^tg^OJJ:. Javai|7y> 
(JVM) 2 2**4 J a v atftf^tg 

«»T* S . 0 2 1± . ®&&m& 2 0 Sr i 0 BMfcijitf- 
7u>/?l3-C-&6. fflii^3l2 0li. JVM2 2. T 

5 4 'J 50. Yr?-?4>?7 
x— ^.2 5*r(ii.TV^„ jVM2 2ld, ?5^u-^ 
4 2*3«tlX^fi- yh4 6$-^-CV^. i?£L< 
tt. JVM2 2{±. A>f h3-K'j7r>f"\'44 tfis 

y4 2ii. #f§BJOTri>*-^ 3 >-^*-^>2 4& 

te. ffi^J a v a<-XC07D/7A^y'»D- K. 
^rrfci -y v-y^Sr^TO J a v aTO^^ATib 
£>. JVM2 2li. ffl&*m&2O±T'H*?£0[§$&-r£ 
B$. 77 ij y-y 3 2 4«^J » 

[0015] 3 2 4 li. * y 

1 4Sr^U7ryy-y 3 ^7X7r'f^4 0 
(&T. 75X7 7^/P4 0tn) £55X9. *tf)y- 
r>f /P4 0 tfC^-^it&TTU T"-^ g V? 7X 

K. ^7^7T>f /P40ii. Java (Sli^S) 3>- 
^5£ioT£j£$ixSM-K'7xTT-* ; f:?f--\' 

■< r-U-Kte. JVM2 2^0JVMtCioT<7)ASI^T 
**Wt** .. TT'J 7"-^ 3 2 4 *2. ft 

— fflffltc*"/ hy—P^—XCDfyXn—y ( ClassLoa 
der) Wl&mz*vhT7-7 14K?777 

T-OU4 0£o-F-r6. -Wdr?7Xo-^;J;-, 
TjI^frbft-.S. «fc 3tJava (SUM ) loadClas 
s(> (o-Ky-?*) * V y Kt:A-5-C?5X7r>f^ 
4 0*o-H"r*ft9K: % 77'J.7-y3y7*-i/> 
2 4 Ji. If— Ay 7" y r-3?<7>* •yh7-^7Df 3^4 
?W7r 4/P4 OSr^V-a-H-T^tV^S 
#£1#^>. r«7yo-HK**«3MSiJ.*fc, TTy* 
- 3 > V*— 5** 2 4 »y r- V-9 1 4 y* 7^ 
7r>f/U4 0£g<iL. WrfflfrU^7^2 8a, 
28b iZ U Java (SMUAtO ClassLoader. define 
Class()*V-y K£Dfffi-$\ ?5A28a, 28bli. 
J a v a (Siiffig) ClassLoader.resolveClassOy* y 

[00 1 6] M3 (i. 77'Jy--y3>'2 6a, 2 6 
b. 2 6c$rt'^J:7tLTllff$^*^tT^ 



•6. H^LTi^idH. lilit <J:OJ: 7icL-C^T 
-f r7'j7--y3^Java?7^ 
tfcS^7^7"y'i?f28a > 2 8 b Sr-f >' 
TvfcU ^7^/y'x?K28a < 28b?M>'A7* 
yxtl>^77 l J 7-y 3 ^7*ys 7 h30a. 30 
b. 30c5:4Sl. ^i77ij7-y3y26a. 
2 6 b. 2 6 c Zmft-?&tzlibtZT7'0 -!r-i>- 3 
y'x^hSOa, 30b. 3 0 c0)X4 >- (main) ^ y 
•yF£Offcfrr. IHtJava (SliffiM) :? 5Xc7>*g& 

<r>4vx?>xz$Es&.-?&zti,z£*)^ mtTyj^- 
is 3 * £ nwc^ifrf s^ta^c 

PUtf. 03ic^«t7^. Try7--^ 3 ^3r 

7y'x?b3 0a, 30b{i. |^ ty^X^TVxy* r- 
2 8a<7)J >A?yxX'h&1)K TT'Jir-i>ay*7 
yx^HSOcIl HSrSy-^JfyVxy- r-2 8bO 
4>X?VXX'bh. t£-?T. 77'J^-y 3 y26 

a. 2 6 bl£. mmizmff-f&zk&TZ&mtTTv 
tr-isnvowzh* yxfyxX'h&fiK TT f J y— 
V3^2 6c te. ^tM^rS 77'J 7— 3 >"£**> 

[0 0 1 7] 77'Jr-y 3 >7^t 2 4 (2. ^-7 
y-n-K. i§i&. fftjt. fSfeittiZV^^VWmtfeZ 

mm-r&. ztittnm&z^vbv-riAZitLxm 

tft-TS 2 OJi. *7h7-7>f^ 

7i- X2 5&*l/t»6. ,:^7h7-?>f>'f7 

5J2. y-^-f T>hT^-s.nyejL-^^f- 
^ 1 2 2 o^ttu 7--^ 3 

2 4 £g:££iMfi-*-& i t W5Ct4*vh7 
-^'ra^3;^4 8 2r||^fL'CV^|,. Sf4Lv%HSS^ 
®Ci>V>T. *yh7-7>f^7x-7x25li. 77 
U 7--^ 3 y77-y> 2 4 oTfg^ix^iaffl J 
avar^W-ysyT-n^A^ y?7z-X 
(Application Program Interface (AP I ) ) srffll^ 
T. TT'Jy--^3y7*-^2 4tZ3im-rS. if\M 
AP I fciO. 3^x-^yXfAl 2^0'J^fc-h 

«stc. ffli2 s ^S2o<omao < tBi5r}g^-r-&«fi&& { 

a^iX^AP I $r?ilPLTV^. 
[0018] niZ. T7V 3 ^V*-^ 2 4 

Ji. WtSrTTy*-^ 9 b7-? 14^1>L 

Tffl3i^ls2 0(C^»7yo-H$#l|>^$--5riltC-r 

mt^-m&^mmx-n. ziu±. ap i<oioadA P 

PIClassO (o-FTT'J*-^3>-^7X) ^y 7 H 
(C«fcorilfi$*I^. loadAppleClassO ^y <yh'«. 
J a v a<0? 7X77^ ^4 0^7yo- Kfc il^S! 
U. ?77,77"f /U4 0^iilS^7X^T^x^h 
2 8a. 28 bOfflji^®H2 OlCiSltS Java (S 
II^S) ^i^viOo-H^^aaL. Java>f^7'J 
^^/iti^-vXh-f >-^>f A (Just in Time (J I 
T) ) ayJUy (»f) ^ffl^T77'J7-y3 
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>*7=Jx7h3 0a. 30 b. 3 0 c £4 yx? >*> 
fWSiiCiO. ?7^xi;H28a. 28b 

omrr^mm-z. ttv r-is 3 ^ 

2 4\t, ffl3i^fs2 0±^Java^T7*!;^-^3 
V26a. 2 6b. 2 6 cwmtii&X tffWbfcWli"* 

0 £u— h* SflJfc J a v a(7)TTV *r— is a > 2 6 a . 
26b. 26c<r>m?j$:fflffl-?ZZ.bffX'$&£olZ-r 

&£L\,mm<mmx'&. zm*. wmap i^st 

artApplO (^^-hrrijir-ygy) ^y-yHfei 

tXstopAppl 0 (Xh-y TTy V ir— is 3 y ) ^ V v F £ 

4ti. \.vfivt>9?X*'7*;x.9 F28 a. 2 8b7&^ 
ftn - H £ ixt Ir » I) *\ v vf iw> ? 7 X ifTT U * - £" 
3^ryi?h30a, 30b. 30c£WLT^I. 

yx) ttt'<?)£o%mnw& rmuti . 

HTtii. 3-«applClasses() (rT'jy-yg^? 
X ) 7 y F . applicationsO ( 77 »J 5" a ^ ) * 
V y Hfcit^applInstancesO (Try^— ^3 W > 
X^X) ^y*y Ffc«fcoTlHWl&. U-F3flfc. 
;7^7y'i;h28a. 2 8 b OS-* tf>£ mi M 
ttfcLT. »4L<{irr'J^-^a^v^-^>2 4 

jry^'x^M^^yNy^j-x-y/wtt-c. rryy- 

^3 y>JXh2 3lZffifiZtlh. 77'j7--ya 
^-x>2 4ll S^^^U^Mfcctt^^^'J 
cr>®M.m. J a v aS%*^<0ffifBO^-^:$--5IlgK-r 
4. ffiU^SSflWHBffl-Cti. ^tif?g<7>HlHHi. fr 
eeMemoryO ( 7 V —X* I) ) * V "/ Fi5 <t 1/totalHemor 
y() <F-*JkX*y> ^V-yHS:ffi^TlT*>*l&. £ 
TTU tr—z/ 3 yz^—is-T 2 4ti. a— FSfut 
77'J7-V3 ytfT^o-FSft^WUfSr^SKSr 

i3 ±t^r -/ ^V^S^T7*U 5" a >"£T> n- 

Sfit-TS. -T*U±. LV^HSfi^^-Cti, setFreeM 
emoryLimitO ( -fe -/ r- 7 'J — * 'J U $ «y r- ) * V -/ F 
i3ilXsetFreeAppsFirst() ( -fe y h 7 U — T7*'J 
3 >7T-7.F) .XV* KarfflV»-CHff$fL4. 

^ 'J coftJRlfc iixrry jr-v' 3 y£T yu- k-*-** 

NUPtCOIr^'Cli. getFreeMemoryLimitO (T-'vh^'J- 
.X*: 'J 'J 5 * F ) > V y KfcitfgetFreeAppsFirstPoli 
cy() ( y y h 7 'J -T7V T-l/ ^7r-X ^ 

fgJi. 77'J7-y3^-x>24^7yx^ Yft 
w\7yaf-7;W:. ^77^7-^3 Vjxh2 3 



•yh7-7 J f^7i-X2 5S:^n77 , J7-y3 
> >•> 2 4 tC^-T -S. * -yh7-77 ? *i^t 
$*l4. * FV-^roF3;V-4S{i. ^<o*>£0ffi 

[ 0 0 2 0 ] m 1 i7)|IJSi0lJ®-C'ti. *y h y-^T-o 
F37W4 8J4. Java U«— h-XVvF 

BftU (Remote Method Invocation (RM I ) ) $:M»r^T 
^3S$*14. JavaRMIKiO.flfi^JVM^e 
UTV^tTT'^x^ MZfcV^Tffi^O^y y FD?aj^« 

is>)T?4 X. MS'Ifci^ y y F<7)x -f ^^^y^Sr-9" 

^TifiORM I (O^^: >Jyf— v<^ y FSr W— h^-?>^ 

H2 Ofcil/TTyy— ^a >-7*-yir24 fc*t!S 
(interact) tS^ 9^ 7>" h77'J a ytfJ a 
va^-XT-^S^-t^LTv^S. flfec^t4*7*^x 
;h^*-XA mz-te. CORBA. DCOM) tR 

fflLTy^-F^^-fTyM 2*^itt^0fajSr^A 
il-SClttCiO. 77'J7-^3 ^26a. 26b. 2 
6c$-o-Ft. lPSi--5-t^T'#-g>. RM 

I XC7)TT'J^-->-a y^-i^'+'f y-?7x.—X 

[0021] m2<7)i&<7)mttz<w&mx'it. hv-^ 

7Dh3M8li*7h7-;y77f (CT^.{f. TC 
P/IPV77h7nb3;H $rffl^T^l$ir4. ^ 
7^7yM2 (3yea-^i/7sfA12)itllS 
Wava (SUm^) *>'^ffl$il4%^. *yhy- 
ty-nyzuvAQtftyATyh l 2 (^yti-^y 
^fAl 2) ffi9i;17-^ (ffia^S2 0) ffiSfc^W* 
T— KLTV^di:S-^aE-r47cWC. Java?5X 
rttC^-y FT7— ^TnFrj;U4 85:7 y7*f h (wrap) 
ii:(i^t**>l». ?^7yM2 (nytTx-^^ 
X*r A 1 2) 47 v :«T7*y7-->-3>"7*-> ; A'2 4*f 
ffitf 4^*fitt«D*ft** F «7-^cDS!ai07a y 7-fk 
a*. ^-/h«7-^7-ah3^4 8*s^Tt^:^^i:2:« 
E-?-|»7v:y>t;. »4L<«. Java Oilffig) Sock 
et.setSoTiineoutO^ y y FtCt 0 . ifefcli J a v a 
( SUS^ ) InputStream.avai lableO p< V -y F£ JflV> 
X~7&-/9i\J&HZi£ti< t>^0)-T—?i}Wiiii£tlhfr 
mmth ZtlzJ;*). readO (SSUJ L ) f6ff<07c«><7) 

{002 23 frfrh^ y h7-;V77 h7nh3,Vj 
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aw i mm&mx'ii. w&2ti&* y * vtmsstth 

&-/<A h t . fflC^< . 5 v't (wrapper) lz£ 0 
9ki)K i*fI£*U>. <rUt4*. ?7X7r^fM0?r^ 

i>(r)Tb&Ztz:m%.?Z> r Dj Ft. 

<m^H2 0^-/ F"7-77* r-'WXttriMft-r 
& . ftiK^MjTli . m^c^x-^ii^^T^ * v 9 
?<7>7 7A%,X'h t ). *W7Atfj<4 yxv-yPZ-k 

x-^Sr-t-tr^ h* { -r^Ci<. 7Dh3Mf3 
- F£HftT6£#>£. (RSxa-F* y y Ffclhtf- 

7> F 1 2 (a^tf jl-^v-Xt-AI 2 ) WV«/ HDf 

y-xtLxmfr'rzzbtfX'Zz. 7^Aryy\i 

(3>-hrA-^^XxA12) #lOOfflii*JVM2 
2tCjifrf& (talk) OKX-h*). mMkZft^XTA F 

Al 2) **. ^m*<|3IWLTMoT<&OSr#o (?^ 
Ar^r-^rOT) , £*)%.¥M:ttZmm-?hZtffX' 

[ 0 0 2 3 3 U^life?)0<£T't4. T7V T-is a 
yv*-^>24(4. Java*"/h7-?t-A' - T 
rU^-^3>J:L-C^$^. Java <g£ii£®) 
HPfffi (RM I ) 7Db3/K »?x7*# 
*x F-TSSBROfctftfJ/vf ^-x^X MsiH7'n F 3 
;W (HTTP) . &*rl4TCP/I PVy-7 FtCfcST 
7*'J i" a >-P-</K7o r- n)Vm<r>* >■/ F -7— ?7*u 

A~T\Z. T7'Jr-X3>'i?)JavaO/ , 7X7r'f^ 
4 0^>D-HTf,5. J5F4LV^JfeO)B®-C(4. 
?7X7r'f/l'4 OW^Vn- F14, loadApplClas 
s0* V >y F £*:l41oadAndInit() ( o- Y-H 
it) *V y F£B$iil'rz\blz£iXmftZtl&. ±3£L 
ti£ot,Z^ ?7^7r'fM0lt JVM22**Jav 

a?7X3i-7Vx7F (rr'jy--^3^yx;b 

3 0a, 3 0b. 3 0c) Z&J&thfrMzffiftt&X 
^t'JCOJavaAM S3- H^h'J- J±X'h&. TT 

>jy--y3y?7^7T^/M o^^t u 5 o*smy*? 

yu— FCjOxT. 77^-^3^2 6 3, 2 6b. 
2 6c*^^rrs$>^>^?.*K^7X. 
X7 r A >V4 0 JC*4 7* U *r-^ 3^5X28 
a. 28bi^y?7x-Xt^^ ^t'J5 0<?)7 



7* i/^-v- 3 y S'x 5 2tc^*7^a- F&ft*. 
77'J 7-i/ 3 y?^-y> 2 4 *«7 5X7 r ^4 0 
O^'JSO'VO*-** y^y^Sr^JfigtC-rSTtAf). *y 
FT7— ?7Dh3;H8lt startApplO (X^-V7 
7*y 7-->- 3 > ) * y y K*tmre(Ctt< InitApplO 

(fflffltryv 3 y ) * y y F£ «fc 0 . U 5 
0 L T KtC^»7 y o- F ZtlX V ^ 7 7 X 7 
TAlV<r>mft*sVmz~th. 9=7*7TAlV401fiy*7 
>u-YZ1\hk. Java (aSiSS) ClassLoader 
APlSrfflVvC. 77X7-M^4 0t;:g8iS-r&777. 
>T7*^x^h28a. 2 8bj!M yXfyXfcZKh. 
ClassLoader.defineClassOpty -y Fti. 75X77^ 
>U0K>f h Tl^-< *»^>^^ 7.^-7* S^'x^ h28a. 28 

nftii^its. jiiwro-fexti. Java i&mm) CI 

assLoader . reso 1 veCl ass () AP I frBfltftZblZj:') 

x$mzti&. 

[0 024] 757.^-7*> ? x^h 2 8a. 28b*»'a- 
YisXV&M&tihb. -MbLX<7mtiZ<D&mX'i±J 
ava (S^SS) Class. newInstanceO AP Hz£ 
0, ?7X3r7^i?h28a < 2Sh<T>A 
tfcli 77 U 7-y 3 y^7y 1 ? h 3 0 a . 30b. 
3 0cjWSfejft**l$. 77'J7-y3^7yx?h3 
0a. 30b. 30ct±. 77'J7-y3>-2 6a, 2 
6b. 26c £ ra&-T!>rt:tf>l;:J9rM<7>* V v FZWft-t 

newInstanceO (-a.—Ay*?yX) £ 
WTtiibfZ. fyX*?*/*.? b28a. 2 8b«. 
SttS: i: ^> =5:^-f 7 * ;W h on yx h 9 7 ^ Sr^T LT v ^ 

[0025]77'J7-y3>'26a < 26b. 26c 

14. ^y>^t£$ix^m> 3 y^7->?x ?h3o 

a. 30b. 3 0c£7)^rM^y y H^afait. -?-<0^ 
y y r-'tCJgft^TC ttioTUff^ilS. TTV^ 
-y 3 ^-y>2 4{i. Jj-r^x^ r-ODJitJ-f * V 

«yH. iiii^ai-tRtt (fc^t-tntf) tfmx'hzti** 

[0026] 1 ^0)mM(W&f&X'\±. -t-*X0>T7V tr 
—is a >-(4. ^liii-^ y * F^^tS Java^l^ 
7x-7.SrHfi : -r^^i5-2». LTcO-f ^7x 
-XZVTFIZ^. 
public interface ApplBase 
{ 

public void main(InetAddress 0); 

) 

Z<r>4 >^7x-7,ll 77'J7-y3>'2 6a. 2 6 

b . 2 6 c OUff ai^il^StJ^ y y H-C-fti» 
AyX?yx*V-/Y TmainOj $r^-f^. -eil^-f 
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yx? yxx v •/ FT*>5;tetf>. 7 7X*7iSx.? F 2 
8 a. 2 8 bWT 'J y-y g x ; h 3 0 a . 

3 0b. 3 0cli. TT'J 7" — i/ a yv^-y-v 2 41Z 

hitTT'jy-^ay-?^— x>2 4<7)J ava (Sil 
ffiS) ApplBase>i-rvx^ hfc LTtJ:^. CCOfflT 
te. main()p*V.y Kti. ;5^*^>'D-b'L)t75 
4T>h (3yti-^XfAl 2) tf>**y hV— 7 
7F^X££tMnetAddress3ISfc£SflxS. 
IC. TTUT^s^i/^fr^tfJ^^-FtCi 
(3yta-^y7«fAl 2) £M673 

[00273 Nommcmm-zte. j v m 2 2 tfuuar 

Java (SHiS®) RMIKiO'^l/^yg^t 

h -r * v ••/ k=&#t 7* 7-- ^ a *- 

S. ;7^y'x^K28a > 2 8b#o-F£*U> 
i: . mwcox 7 y F£jLott£fc£>t::-?-<y)7 yXco J a 
va (gUffiS) getDeclaredMethodO^Ufai^ilf.. g 
e^laredMethodOJiMethod^-r^-'x 7 F Srj&f *><?TC 
fcot. Method* 7>*x 7 Fti. invokeO (Dftil) £B? 

tti-rc i: «c i 0 . -5-^* v -/ f £mrr s tz#>tz&m-r 
[0028] mzmmMommx-i*. -r«x*>T7V 

[00 2 9] T/'Jt-ya 2 4 ii. ^tr 

+ r7'J^-y 3 y26a. 2 6b. 26c 

8 a. 2 8bJi. ZC07yX<7)&&f&&->( yxfyx 
z:ffift?Z>&«<r)4 >X7>X0Xh2 9 a. 2 9 b£ 
WLT^3>. ^>'X^>-Xl>J7 x h29a. 29b£0«-Jl 
^F'Jtt. mT7°0ir-isB >-26a. 2 6b. 2 6c 
tf)74 71M ?;WSC77'J 7— ^ a >"?*-^> 2 

[0030] TT'J^-ya yv*-^>24li. 77 
'j7-y3/'26a s 26b. 2 6ct^4t5Jav 
a (SUM) <W££lix5-co^'</C£«Ui-r£. 
* d L&tffttf . JVM2 2fi&Tt£.ri:i:&&. T 

r'j^-^3yv^->->2 4Ji. tt'Jt--^3^* s 

»T*"*i:* W7'J^'-y3>'26 a. 26b. 2 
6 cffUi^mfLX^Kc^b^oZtZ (Jyxfy 
7. 'J 7. F 2 9 a. 29 btCfc^T^S'J^^^^ yx?> 

xizumth^imimm-rhzbtzx*)) taut. 

777.*7v*s;7 F28a. 2 8b'3&*-X*U5 0rttC* 
7h28a. 2 8b^'-^7y- 3P-7 F Sill> «fc d 



[003 1]77X^7'yi7h28a. 2 8b^ 
OtffS-C«>l». rr'j7"-X3 > 2 6 a. 2 6 b. 2 6 

c**nff$ii-s»m:rrD7--^3y^77. (^7X* 

7Vx7F> £7**7^0- r-'-f&ftDt::. 77>j7--y 
3 y-v'^-^>2 4{i. MUtt. f7t;H^T'77 
T^T^x 7 F 2 8 a . 2 8 b i^TX. unlo 
adAppl () (7>n-F77'Jy--y 3 y)^y F 

7 2 7*<a-^t y ifctty-* * Otmnmmt IX 
rvp-F^'<t*77*£M^£^t::o*.. 777. 

^i7h28a. 2 8b^7ya- F*-$-£. 
v^S&£<y)fiJ!3i-Cl*. ^ ; El> < i«^>'F72 7tJ:oT3S 
#a- H SixTV 7 yxifiT yn- Fim^NimJ:. 
setFreeAppsFirstO^V >y FfcJflWCKJgSil*. setF 
reeAppsFirstO p< V y F'C i 0 . 7 5^7^ Mi. Q- 
'J £fc{i7-X* U tl»%&t7yn- F SfU> 
77* »J 7"- ^ a y<r>mF¥£Wifc£ fcttSflW Z>z\btfX' 
Ztlit. 7 7X£T>V— F-f&tztbCDTT'J y 
-~> 3 ><Dm®ttV%WF?ZT7 O-tr—is^ yjXh 
Ktsvvc. h >J {:7 yo- H75^f 3f 'J f 7 4 

-/UF&ttfln-rs^ V^<o*v0^C00^^ffiS<073 
^(cJ:-t>-C^fi£-rSCi:**T*#l.. 77'J7-y 3 >'7 
5N-yt2 4IJ. 7 77.$rdrA' y>'>'^-l.vli:'ci 

0. ?7\Xt*3W**MS (reference) ar«^U. ^il 
Ciot. Java«|7^2 2t, 7 7^7"y'i 
7H28a. 28btC^t1-|)^*— ^>y>* • 3 1/7^3 V 
$-fi=*>-li:^:V^ -?-LT. 75^7y'x7h28a. 2 
SbSrSflfflLT. ?77.:*7Vx^2 8a. 28b 
<7>mc+£4 yx?>X30 3i. 3 0b. 3 0c££iLj£ 

1. tt'j ^-^ 3 ymmzmmfftz z. t vx-zz. 

[0032] 77'Jt-y3^-yt24 
Ji. »^L<(i. TrU7--v3y**^TiJJ:t//*^ 
{i7Vn-F$it^freS>oTk. ^'J5 OrtcOT*- 
7^7y*54W7 l j7-y3^f-7^'V 
v-y^Sr^Tflti'c-r*. mtLX, SiF»f7.FF^-f 
tiftSJa va77U7-y3y*'J,S. 77'J^-y 
a yiMtotz&ffZHh t-fe-z FT y 7HI««r«rFr * 
Ci:*^. -eiitioT. ZOTTVir— is a y&m 
*mr1- 0 i t **T'^ § . i 

Offlt'ii. 77'J7-y3^- i?ir2 4ti, -r^F 
i^X-fAiciE (calibration) flM&4r* 
C14:**-C'#&. T-T-hv-Xf-AtJoElt^^T*-^ 
#A"y^i5 4^^ y^^-n»Jli:KckO. T7*'J 
7"-^ a y7*-y> 5 4 fix- * / v<0#23 £ L . 
•€-fL(w«to"C J a v a (fSgv^^'C-f-^ $:**-< -y ^ 

7*-**-* 7yy/CJ: 0 . Rt*»4fcli»**TT'J 

7--S/3 y^m-th mftntzMzm&z&tt* z t 
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[00 33} 7T 
\)jr— ^3y26a. 26b. 26c^o-^t^/i 
US-X * y «tt"C3HT*ttlt4 «k o i*** . JVM2 
2* s . m>^--^ 3 >2 6a. 2 6b. 2 6c<7)J£?t 
tfC^yfcftlf^K L7c*§-£\ OutOf MemoryErrorX 7 

n-y * y £ 7t« y -y * o vmtnmtt* % u « 

y ; EU«S>'N>'H727Ji, JVM2 2Ki-3T£l£$ 
tL^OutOfMemoryErrorfO^tCj: OH^rf S<fc 0 h 

y'i7h28a, 2 8 bis £l?T7V r— >- 3 
x?h30a, 3 0 b. 3 0 c tmVHzyyT-t&Zt 

28a. 2 8 bfcit/rry ir-> 3 y^y'x ^ h 3 
Oa. 30b. 3 Oc£7*>'U-K-r-&|lifl E ti. setFre 
eAppsFirstO^V -/ F£ffl»rVt&$£$ft&. 

•t-ajRffti. y j e»j^i>'N>'H72 7e : 9'tci5v>T3- 

tl&. Try*— ^3>^?*-i^2 4l4. Java 
(SliffiS) Runtime.gc()y V y HSrDfttJ-rc fctCJ: 
0. T>-n-K$ii^^7XJi-ri/x^h2 8a. 2 8 
btJil^T^'J^-^a^y^x^hSOa. 3 0 
b. 3 0c^HIJR (reclaim) ^mX'hhZb^ JVM 

2 2lc3iai-r&. 7r'Jlr-i/3^fyyA5 2K 
y7**7S'*xy h28a. 28b^7>'D-Ht4I 
fcfciO. W7A^y'x?h28a. 28btR| 
ii-r-I.T7 o yy-^3>-^r> f x^h3 0a. 3 0b. 

rrv *r-is 3 ymi^mmmmmmxhh^k. y 

7X5ry^*x^h28a. 2 8b^T>-0-h'-r-SHffl- 
Trn-ys^/yx^bSOa. 3 0b. 30c 

fctf>fc^&y*y£ji?;B^&^<. -Hx£>*7S/xy 

y—> 3 yjfrTVx y h ZT>u- K-f & £ k i)W£ L 

n-y^y^a^LTSO^fcy^yi^/I^ 
gffi-r^A*. ifctiTr y y- 3 y<D%iMkZ1-x. »/ y 
^ > r--f s uki:<t077'j^-y3 x »/ y # 
W y h <7imzffi%£nWit& z b hXo iz-t& Z 

txb&. zti^^mzxn. m?n*<oT-rv*-is 

3 ^««a» $ ii-rc . * ^(4^ < i: i>-5ii&*m y to 

*rf iztm-tz z t tfxz h . 
[00 34] rr , j^-^3>'v^-x>2 4{i. fcFi 
t < « . y ^ y f gm&&zmm-z> . 1 ^^^i 



y3^t7yx52fc<ttff-^^-f7yx54#f 
tiSft&y ^X^y^xy h28a. 28b. 77'J^ 
-y3^7y'x7h30a, 30b. 30cfcJ:iry 
n-A/kf-y £#Bg-$-£ . *fl£<fco-C. -tix^com 

[00353 mcommtommxit. 

O-7'J- (low-free) y ^ y i7c«y-7 'J- (no-f 
ree) y * 'J B^tCti:. f^fyyx5 2 > 54*»4>:* 
ys/xy r-£l$*U &miZ&lXtf-^ yiS ■ 
i'3>'ZhV*fLXmiZ* : £V£mm-i>. ±MLtz£ 

0 tc. tf-^y is-a]s7is 3 yJi. TTV dr—is 3 > 
* * y x 5 2 £ fcli-f-?* V y J' x 5 4 frt>TA T 
x^Srl^L^CJa va (gfl^m) Runtime. gc()y 
V •/ H $r Ofai-T £ t «t o T h >J ^*$iX-5» . 77 y ir- 
v 3 >v^->-> 2 4 Sr^fT^-^^-. -efl^'n-y ^& 

y««tc*iv^T^*y sozt'nxo tc«g-T€»*Hco 

-7'J-^t'J4«»xLfc*:. 7T'J7-5/3^+ 
•y S^x 5 2 >y ^x 5 40Wm<7>* 

•y ^x?!)^#l5)(cr>f ^A^-^-r/<.#*»i: C tT' 
T^O^-XTii. 77';7-y3yj|-7yx? 
h3 0a. 30b. 3 0 c&£V : ffln£rt&? y^fi? 
x^h28a. 28b2r|^*L. ^^tT-en^S: 

[0 03 6] 77!) 7-y 3 Vfc itX/D-^Ar-^ 

2 8 a. 2 8b^yA'fc LT#M5$ilS^. ?W 
3T7 r ^'x^h2 8a. 2 8bt>*7c#H3$n^Vi:^a 

1 t tfSruBI y . t- ^ ^ v ^ d 

?5^7yx;h28a s 2 8 bar#S-rSiV^i£ 

o^-tc«j:o-ct>. |5it^m^^i». y^x^y^'x^ 

h2 8a. 2 8b(i. ??XX>J*X\±%<XV y HtC 

«FiL<«. /o-A'/l.f-myx^Mi, y 
7X*7y'x7h28a < 2 8b Sr^Stf&Cfcfctt: 

[0 0 3 73 0414. 77'J7-y3^l"!fyx52 

cvgm<o-mt Lx<?>mM<mm*7f?t®ft7u-i-* 

-hX'hh. 77'J7-y 3 ^-y+2 4li, y^ 
>(7yK'S)43^x-^yXfA12^A>^g 
(4 02) . ^£7)Hft^«tr)S#y^y$rfiEffl 
•T^i: {mm. loadApplO. loadAndlnitO. InitApp 

io) . %mLtim3t<r>mfiizj; t )v-* : £v ttzits 
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-X*»*mbtC'>titi*EfrZWBit& (4 04) . x 

K-f.g>?7A3i-7>'i7 r-2 8a. 28b&J:Zf/£tz 
liTr^-ys^'x^hSOa, 3 0b. 3 0 
cZMtR-tZ (4 0 6) . <5"LT. WRlrttW x.9 
h *r T7 iJ tr— > a x i > m 5 2 £>7>"0— 
& (4 08) . gfl L^S** f loadAR)l()47ttiload.An 
dlnitOS^T&S^. *v hv-^ 1 4thh97X 
*W^9 h£o-KUtim> (4 10). RfcaMo 

adApp()^T'j>i.%^. %<rm$.it%i-rz> . wmm 

oadAndlnitOMS^JttilnitAppl ()S^T£>-5>*8£\ T 
7'jy-y 3 y^yx;h30a < 3 0b. 30c!: 
>f yx^XftL (412) . -e^^li^T-T'S. ^ 
:£*%tartApplOH^*fc£i§^ WtLXTTO tr—i/ 
3^/y'x;b3 0a. 30b. 30 ctf>main(MV 

(414). ^£j{>%topAppl ()m&X'bhi$&. 77'J 
^-^ 3 y£f?iL^r£ (416). ^A<unload()S^ 
?7X^'i?b28a > 28bSrTy 
a— K-TS (418) . ^£*%etFreeMemoryLiinit()^ 

U IHI£l*5g-f £ (420). ^£#setFreeAppsF 

irst()g;JtC£>&%S\ a-^^eui^tiy-^^u^ 
a. 3 0b. 3 0c*»1g^£ixSWI^£|£j£t-£ (4 2 

2) . s*^^* (f?4^{f. ^-rfu^TT-y^-^a 

ytJXtfv-VZtl&tiP' (applClassesO) . I,vfft 
<0TT Vtr—isa >&%)$HtZtl&fr ( appl ication 

so ) . trftwrrv a >im&m$i*X'hh 

(applInstancesO) . t*c7)< 4> V MWaWSr.* * U 
4*» (freeMemoryO) . i:<9< 
£P£-f&*> ( total Memory () ) . m&<7)£.%X*:VU\& 
mmmX'h&fr (getFreeMemoryLiniitO ) . £MZ9 

■f &tZHbcr>3%tiE<OWirli1i i ifr (getFreeAppsFirstPolicy 
0) ) . *<Wteit$:£ffl,&$Ztvfi:rt5jt—?£& 
-T (424) . 

[0038] o->^e »j itti/-^ ytfUbWfipfc*- 
& (404) . -mi Lx<?>nm<?>mm 

ft±. T7*'J^-^3^'7^-v ? ^2 4{i:. TVD-K 
£L. Java (SiifS®) Runtime.gcO^V -y r-*£0* 

aL7^i-5(C. Java (9&ffiM) Runtime.gcO^y 

U?b-tZZbtfT£&tzib. #5r$*i3:V^7X2 8 
a. 2 8 bm*«r7'; ^-y 3 t -/ y-a 5 2 
Bfc*$iU>. JVM22cr>msmizi'>xi^ %<?>97 



XOClassLoader;t7'i<'"x? r- • 31^ 

9 hZtih 9 7AtLX&mZixXit%L>Kc^i><7)bl 

[003 9] H5ti. ^Bj^^-fs^x^ASOO 

i Lx<r>mmmtzti^xm.m&£if : &mzi\z>97xc?> 
mi ixmmmtz&^xi&mzi\z97x<7)&«izi5\^ 

Xfcm2i-LZ>£&W,&cr>i&&J { &£tiX^$> . 05^ 
"t <* ■? 9 5XApplMgr5 0 2ti. ? ^^Application 
5 1 OOltt^fM ^X^>-X*-^a-r§. ApplHgr5 
02t±. 7 7^fT>-h^7XApplClient5 0Si;-f 
7 x — Xt h tlMZ . 9 7 -XC1 i entProtocol 5 0 6 iZM 
mth9v XServerProtocol 5 0 4 ^^SMth . fl 1 
ISiSLT^&idK:. ApplMgr5 0 2li. 77'J T'—i/ 
3>-V^->'>2 4$rl|3S'n)^7X-C'J>S. Applicat 
ion5 1 OH. com> ^-v 3 x;Wt LT 
V ^ ^ . ServerProtocol 5 0 4 *3 i lACl i entProtocol 5 0 

6«. ry\-4 y-?7*-x4*m%th. -tn 

^(i^tC. 77'j7--y3 y~?*— t Jx9 7Xkpv\\^sr 
5 0 2 1 9 7 -f 7y r- 9 7 XApplCl ient 5 0 8 i: <OSI^ 
* >y h 7- ^ 7D h a 8 * it THrMtT 5 . 
[0040]^1 
97X : ApplMgr 

fEii : 77" 'J ^r-^3 >"7^>->?-v^^)^ 7^. 
97X: Application 

IEi$ : m-OT7*'J 9~—is 3 >Sr^x;Wt 

7 5^.: ServerProtocol , CI ientProtocol 

12^1 : ApplMgrtioTlh^— h^il^'f jc-^ 

2:a-tApplMgr^7Xi;ApplClient^7Xi:<0@cO^«y 

^ : Appl Base 

: ApplHgrtC«i->T^ffl$iX^^ftlCAppl ication* 1 ' 

— X 

? : Appl CI ient 

123* : ApplMgr^ 7Xi:itig^-i?yi: LTcO?^ T 

y Ywrrvr-^a y 
[004 1 ] m.2 
%m : ApplMgr. idata 
/JT-^fV : Ktt 

: Appl ication? 7*<07 4 7? A ^UtXW^ 

~fh'&g<r>h h \)V=f— 9 &cr>/\ yif-y 

IV. geWV y Hfcil^set^V y KfcJ: 07*?-bX$il 
S. 

^ItT : ApplMgr. iappls 
#-r=fl) : «tt 

tm ■■ ApplMgr*>'l^lt--5«fc pft^$<l^Application3f 
^ItT : Application, iclasses 
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x^mmm^m^xrrv ^-^ 3 yz&f&t&zk 
hh. 

%>ffl : Appl ication. iappls 

ib* : mtEm^'p^ryv tr-^sxnA yx?>x<r> 

A VX?VXl3*?V?\t*E$&tlh%r4 VX?V7,\,Z~0 

^B? : Application. imainClass 

IB*: m^i\hmm{))V-^-y^ts9 7X^ H*t£ 

£15 : ServerProtocol . isock 
tTzfV :gfl: 

IB*: ApplMgri:<7)iIftcO/iftt^M$iX&ServerSocke 
t. 

: ServerProtocol . iappl Mgr. 
^•f^f :«& 

IB* : ServerProtocol (i£> h<Q>ZMl&£ fa- Kb. 
CDg:££*Sa-t£ T^KApplMgrtrtt Ulik'&BfiBSrfir 
P. feSWi. ServerProtocoUCft^T. ApplMgr. tC*f 
-fl.li:it«7)RM I ofajt'tJ:^. 
&Bif : CI ientProtocol . isock 

IB*: CI ientProtocol *iServerProtocolfcil(i^-^#g 
X'$>hV7-»/h. 

£fi5£LTv^s». idic^-riot;, 7rn-y 3 y 

V^-^-r^5^.T'*i>ApplMgr5 0 2(i. IBji^fl 
2 0<0JVM2 2tfcOT^ff^-C*0. JL-- f 
A*. TVhtib&nyta-^^fAl 2TH 

fW>*>Appl Client 5 0 84=2* \Jffi&9 ?X% SBii^tS 
S2 0fc^*>o--K"*-*J:3A«"r*£i:fc:J:9. ^ 

[004 3] ^3 

<RIB : AppI MgrliKfc: J V W&ffiQTh h . 

ISA: 77'J 7--is*>l,zmm-th 9? X« N JVMfc 

&£$tu CicTjfr/i^r-f >-^.^^Xt:t5^Tlnit()^y 
•y K*«Df tti$*l£ . 

User=Appl Clients Lgpt&TTU ^ 3 yX 



SrApplMgr^^f LTV^ffia^S^^^D- r-'-T 

App\C\ient = T7'>j7-->'B>? yX&W ya-h'-T 
$*^M7o/7A 

CI ientProtocol = :7 5 4 T^h^^^ y h?— ?il 
ServerProtocol =ApplMgr<D£tf>iO*y r-7— ?jift£ 

AppiMgr=m> j'-j'ayv*-^;?^ 

Appl i cati on= K $<Ut:r 7* U ^r- 3 ^ Sr 

f^7XAp P lClientU5 1 6f^7^7V hi— 
"TT U ^-x a >-*^ ? ?4 7V hTTVir-i/ a ^A P 
P lClient5 0 8^Oi-^fg:£6 0 2^::J:oTlig^^rr 
S. ZcoMX'i*. 7 7 4T>Y3L-Jf9vXX']b&kpp\ 
ClientU516«, r Dj ^5?^!:. W:^<? 

.KOWTIi. 7 7^f-^li rtestj 
htl. fl&AfK82 0l>*-y H7-^y-K7Hl/X 
ti. r h P j tZ-Jifbivx^Z . jl— |fW^6 0 2 
±9. ApplClient508a*Hfr£*U rtestj # 

y— H r HPj fcrr^^a-HSill)* ApplClient5 0 
8(i. rtestj £4**i£??.x-r-5'&.X * y tcggm 
-eomciientProtocl.loadClassO^y «y r-'fcofai 
UT^^^Sr^ya— (604) . ClientProt 
ocol 5 0 6 12. 7 — h* r H P j ±c7)ServerProtocol-^CD 

14Sr^-Lr^7Ar—^7r-fyP rtestj 
tJX^— f&mmt & (606) . ServerProtocolS 
04(i. S^fci^^Xr-^Sr-fn-KL, -e<om 
ApplMgr.loadClassO^Vv Y&ttf&LX? *7X*u— 
K-r^. (608) . A P plMgr5 0 2(2. Mmchtt?? 
^.^LTApplication^-T'vx^harijS-rS (6 1 

0) (-?-3r;b^ 9=7X\imzrr-r^*r-^ny^^ v 
•sx-iZ** yisyrZiXX^*^) . -eLT. ApplMgr 
5 0 2(4, Applications 1 0<?51oadClass()^ V y HSr 
P?aiL ( 6 1 2) . rtestj 
^XWJX^—rZWL-?. Wz^vXityV^Y 

1) K Applications<7)ApplMgr^-^ y^ A tC#jD$a (6 

14) . %ixtimmt%%<r>T7-V7--~/3 vnyits. 

9 h^<7)?5x rtestj emttemftethX 51ZT7V 
^-^3>-yXhApplMgr.iapps2 3*«5eif$iXi > (6 
14) . u-YZtlX^hfyX rtestj IfiXAW? 
XX'hh^. Applications 1 0li.77X£fe&LX 

fmt. ?7X<?)'l>xfyx>&£m.L. -i >x?yx 
oinitoyy-yHSr^ai-r (6 1 8) . WztsTTVy- 
-yg^T'yi^h*'. ??X**r y is^zmtetl 
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(616). -e<7)fr^=5rT7-'J^-v-3 V^-Xi/ju? Y 

nm^wym-h x o iz-f >x? yxvxb2 9if^m 

(616). jtcOfSHii. fyXCDv-Vtfmh 
L/iCi:S:iiftlLT/^plClient5 0 8^$il2. (62 
0) . 

[0044] m^m^ii^X . -XmZctHf. ServerProt 
ocol 5 0 4(i. &W%z:9mi- Z>tt*h<r)m>z<7)X\s >y H 

wOid^LT^3S$^«^. ApplMgr50 2ti£Vh 
PP lication5 \ OiZX-yXm^iX^WM. MVHzm 

[ 0 0 4 5 ] AppI ication 5 1 Qifimkcr>9 vXfrhVk 
j££*lTU&i§£\ «-7 7Xl^LloadClass()^*>* 
ttf&.ZixZZbb%Z>. CUtli, A PP lMgr5 0 2**31 
^Applications 1 OlzryXiffig.&XVIjnz.&Z 
ttfTZ&<£mtff>&. T7Vr-i/a>\±. *4v9 

jx^mbm-a-mv&mizx^xmstfetih. n 

>?vXO)A vx?>xtfiEmz£s&.Z1x&Z\btfmt 
Sr^-rS^WcfrTt^ApplMgr^ V v V££.f$Li-& b 

[004 6] 07 a. rr^ j r-^mv<r>mk^%^ 

htz^9v7^(^mm:^rt^X^f^ 5 o ooro-y 

A-77X-C'fc2.Ap P lMgr5 0 2(4. Ifla^iJgSl 2 0 <0 J 
VM2 2K&VvCH*T4>T-&9. **0. 3-~*ftf. 

f <7)V^yT'H*f*OApplCl ient5 0 8 lil*t LSi* 

[ 0 0 4 7 ] «4 

(R^: ApplMgrJiKtCJVM-C'^f+Tft.g.. ApplMgrtC 
«fc*K 77!) ^-y g 5^ «n- K^iit 

: mS(7)Application*i||«2r^J&-r^„ 
I-y'iyh : 

User=ApplCilentt^L. J — K r HP j "CT7°'J ^r— 

ApplCl ient= Appl icationsz: W&kth^X h M7°o ^7 
A 

ClientProtocol = ^7'f T^hO^yxO^ y r-»7-:?iI 

ServerProtocol = Appl Mgr ^ ••/ hV— 

bpp\Vlgr=T7V'ir— : ^ a 7 ?X 

Application=^5^^.^ T7*U a >-£ ^-f/Ht 



t*77 'J 3>?yX 

AppiBase=§Bi&+iom;^-^3> • ^fy^yx 
El7tc^-rJ:3t2. ffl&IRiftti:. ?7-(7yfa-f; 
5XApplClientU5 1 63?<D? =7 A TV r-i— fT'J $r 
— is a Vls>t>9y4TWT?'*) *r—~s a VAppl Client 
5 08^OJL— fg^7 0 2(Cj:oTra«r-r-&. -T^fll 
"Cti. ?7 4T>h3-—F? : 7Xfivp\CUent\}5l6 
li. r Bj ^Ar7^^ ( 'begin (ffite) J Kttfb) 
b . -^iiK^K 77 'J ^-v- 3 rtestj i: . Sgfcr-t 
tliZ^tJX^-ftfim-t^^ v 

r H P j bZim-tzruhzuMzmzttzJ:*). ffl 
feg#££.l£-r&. g$7O2t:J:0. AppI Client 5 0 
8#Hfr$fU y-H rHP J T77'J7-v'3>' rte 
stj J^4&$*U). A P plClient5 OSli, ClientProtoc 
ol .startAppl () * V y K£0*ifJ LTTT U a 
Utelf-* (704) . CI ientProtocol 5 0 6 IS. y— F 

r H P j IwfcttSServerProtocol 5 0 4 / V«0^ v h 7— 
^n^^a^Sr^lfcU rate^ -y-b-^iMfttS 

(706) . ServerProtocol 5 0 4 (i. SBte^j|<*T-f 3 
— KL. -e W^Appl Mgr. startAppl ()^< V y HSrDfaj-f 

(708) . ApplHgrS 0 2<i. ^^Application 5 1 
OSrlEgL. <£0&A P pl ication 5 1 0 tCstartAppl ()^< 
V y KfcDMW (710) . Applications 1 0(i. %f 
/^Thread {XV »/ H ) 5 1 8$:^ (712) 
ixe#<7)run() (^) ^y >y HSIWrf-* ( 7 1 

4 ) . runO* y y KrtT'ti:. ApplBase 5 1 A V 
*V y Y^tH^tl (716). iB^O/^P<-^*«ai 

Applications 1 0 tZ^tiFb&J*?*— 9 t>W. 
$iX=5rV^%&. run()^ y «y H$rtt^CPfaj-rc: 

-eLT. Applications! Oli. 77»J7-^3 
W^^yxwftS^ r^4»j t^ie-r^ (7 1 
8) . 

[0048] fiUOHJfeOJ^rCii. Ap P lClass3j-y>-*x 
^ h (ttiyh. ClassLoaderS 12)*«. Application 

5 1 OtfH V-X^yXSr^rx^Ht-rSApplication^^ 

[0049] H8fcL T7U7--^3^^jl:Srllfi : 'r 
i>tzitxr>9 ?x>m<r)mm&*-f~>XT<L 5 0 0<7)7n y 

x^h. zziz^-rxoiz. 77'j7-y 3 y7^-y 

5XA PP lMgr(i«a ! ^®S2 OO J VM 2 2tCfcV> 

•CH«4'iOApplClient^Lm^tSig2 0 X'T7V *T 
-is 3 vZWsttZ X o ^-TS Z b iz J: 0 ffit£^£ 

[ 0 0 5 0 ] 315 

<5!& : ApplMgrti, mzJVMiZti^xmi'PX'Syh. A 
PPlMgrKi OTTUy-v-a ^7 7^*^o-r-*$il 
T^2>. m)7"-^3MiHtc:||«4'T'S>^. 
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&Mk : mM<OApplication#^r£ffEjLhf 
l-y'i^h : 

User=ApplClienUC4t LV— K H Pt«77'J ^— i" 3 
ytestOf?jJ:£fft<fr 

AppICI ient=Appl i cat ionsS: Mint" i>^X htfflTn^^ 
A 

CI i entProtocol = ? 7 A TV Y \Zftt%> *vh7—7M 
ServerProtoco 1 = Appl Mgr ^ -y b7— ?jIft*-?Jiri"3~-5> 

Application=f£jhi v <#ApplBase4 VX? >X&i$tS 

ApplBase=f?ih-r^§Hfi : +<0m;ir-^3 W >X 
9VX 

7XAp P lCl ientU5 1 6m<?>7 74 T>b3-—fT0 * 
— isvVfrhfv^TVY 77 'J $r— is 3 >-ApplCl ient 
5 0 8W-fSf8 0 2 Tffl&-f & . i<O0fCtt. 
7 54 TXhJL— f?7XApplClientU5 1 6(±. 
r E j ^^5^^ ( Tend (&T> J KttfS) 
«<77'J^-y 3 ^ rtestj fc, jgtWcgK 
^A-r-^fcjSflW**** THPj 

h . JL— *fm$i8 0 21ZX*). ApplClient 5 0 8**Hfi 
./ — H r H P j t©77'J>-y 3 y rtestj CD 
^T^jh-T-i) . ApplClient5 0 8l2. ClientProtoco 
l.stopApplO^y >/ K$rii?aitTTr'J r-i^3 >-£f? 
itf 6 (804) . CI ientProtocol 5 0 6 12. V— H 
r H P j -C'<OServerProtocol 5 0 4 izfft& * y h 7— 

(806) . ServerProtocol 5 0 4 12, <?il^f$:f3 
-KU -e^ApplMgr.stopAppl ();< V >y K£D¥tiJ-r 

(80 8) . ApplMgr5 0 2Ji. iHS^Appl ication 5 1 
OSrffiBU -£<7)f£Appl ication 5 1 0 ICstopAppl (M 
V y FfcuytfJ-t ( 8 1 0 ) „ Applications 1 0J2. sto 
pAppl(H=^§ft££Bfrfc:«i:-3TApplBase5 14>f^ 
?yA£E^U ^-COterininateO (i&7) *V*Kfc 
Bfffi-T (812) . -eLT, 77'Jy--xa^ll Thre 
ad. join() Srffl^TApplBase^T Lfci i: 
£. Applications 1 012. ApplBase5 1 44 VX9V 
i-j&T j fcSgg-T* (814). 

[0051] T7'J7-y 3 Vte-Htgir^l^y Kfc 
iot^-Cibl.^. ApplBase5 1 44 
<Df?it<2. ^RjSi'f'^htftS. 77n-i/3^£0 

ftkLZ^tHb-ChZ . tot, ^S09T(±. * 
OftOC *>f AT'7h£ffitvCjoin() (y g ^) y. 

V7Fi<B8L. stopOSrDfffi-rcittciO^iil^c^ 



7LXi>±i\ . 

[00 52) H9(2. Applications XQ<r>4VX9> 
xcomfr^lzu-**: VZtzitS-JtVttmtfttkL 
tztgr&O? 7Xrac0ji(l€r*-f^X-f i» 5 0 O^rQ? 

TV *r— is 3 ^> 7 ^^ApplMgr 5 0 2(ifflii 

^HI§2 0OJVM2 2^*iV^-CII?f4»-C-i)0. lo£ 

X'hhbffiZth. 
[0053)^6 

: ApplMgrtt. EtlZJ VMt,Zt5\r^X?%#T t PX'$>& . 

JVMfcitXApplMgrti. mfiZSmL. x— !F 
r V 7— is 3 >^ 7X*>J:tM >Xf >X*-r y ^ A $r 

^a-r?. £ 1 i 0 * * y $-»fSrt-2> . 

User=ApplClienUC*JL. y— H r H P j X'<7)T7 0 *r 

AppICI ient=Appl ications$r^-f -S) *X h ffli7*0^7 

CI ientProtocol = T>h lZfft& Z- y h V— 9 it 

ServerProtocol =ApplMgr^ y hV— tW&feVm&h 
+t—)<m7 7X 

ApplMgr=T7*»J Ir—ls 3 ^ 5^ 

Appl i cati on = &jtf<£ Appl Base-Y >- ^ ^ > X 5r #tf 

77'Jy--y 3 ^7X 

ApplBase=#ih-^£^fT*<OTT 'J ^-^ 3 >X 
9>X 

[0054] M9 IZTfi-f «fc a Hfftf^Appl ication 
5 1 0C7M >-X^>-^.ApplBase5 1 OutOfMemoryE 
rrorSr^-T^ (902) . jfrt L<i±. OutOfMemoryE 
rrorli. Appl ication. runO* V y Kf'ifOy^E UifSI/N 
^K5 2 7tC:«k^T«ia$il^ (904) . ^^E'JWS 
A^K5 2 7li ApplMgr.ourOfMeniory()y V-y K£B¥ 
iti-r (90 6) CLi:tCj:0. ApplMgr5 0 2fc:*tL'5-CD 
timZmZa-th. -?-L,T. Applications 1 012. run() 

Ap P lBase5 1 4Xl> y K*f?ih-rS (90 
8) . ApplMgr5 0 2t2. W7'J7-y 3 ^t7 
ya5 2$rilLT. Appl icati on. appl Count (M V »/ K 
SrDfai-r (908) ZklZ£ OUff+^ApplBases^^" 
LX\^<c\i7 7X*U-?. ApplBases5r^TLT^^rV% 
%tie>T7'>J'!r—>ayii, freeMemory()t^§^Tii 

(9 10) . ZtllzX*). TWr-i'aV^vyi'x. 

5 2frt>*i\h<7)'7 7 x^yyyL. -r^x<o^r^^ 

9 H«8ttW:B3it4. -e^, ApplMgr5 0 2 
12. W7'J7-y 3 ^7ya52*^^7 



(?1 3) )00-2 5 0758 ( P 2 0 0 0 - n& 



ySrl^L (9 12) . Runtime.gcOarO? 
ffi tX fi-^-v V ■ 3 V ? > 3 ytz <£ -j r«H Sft&v > 
^T^'x? htfJRmSiiS X 5 fc-f* ( 9 1 4 > . .1*1 
iz£<). **yjWffiRSii4. 
[0055] J2Lh. *IMB«oil*«t:o^r»aLfc 

[0056] (impis« i ) ffiLfrwm < 2 0 > c^v* 
■cioBLt^rryjr— s/a> (2 6a. 26b. 26 

c ) ^'PI'T&TT'y 3r-> 3 ( 2 4 ) T 

fcot . m&a&*m$a (20)^ 7 7X^/y's ? 
h (2 8a. 28b) Srfg^l. T7*y T-i^a >"*-v 
vS'x (5 2) £:. *-/h«7-:7 (14) Z-ftLX?? 

■iryy (12) w—tAvtyx.— 

X ( 2 5 ) . igm^H ( 2 0 ) >X r— A § 
ftiM5i^i£3§ (20) ±-C'^T$ixl. J a v afeSh? 
yy(JVM) ( 22) i:. Zffiz.&TTVlr-isay 

(24) CfclvC. (a)X^h'JHU 
firffix^Hj HffiEfflii^SS (20) CJEfc 
O-FSflTl***?**^'*? b (28a, 2 8 
b) \mftth9?X*7' : J3.?y*)xy (23) 
(b) Btiie^y h7-;>f^7i-Z (25) £tfL 
TWB^'fTyh ( 1 2) a^Sfl-fSTT'.Jir-v' 

(28 a. 28b) £a-KU mMiTTV 

(28a. 28b) Sr£l£U traiSTT* 'J *r — is 3 y^ 
A'-yi'x (5 2) Izm&fttttJXXy'iSxfh (2 
8a. 28b) fctSJftU BufElfifc^^X^yVx? 
h (28a. 28b) I5I£TTU ^— > 3 >'^f -V •/ is 
x (52) Co- K 3 JVC ^4 tot LTiiSiJ-r-S.^ 
£. mrie^9x^r^*x^M)xh (2 3) tseWrSrx 
f ?- U £ fflWt& 7 JXU-fA V y H ( loadAppl () . 
loadAndlnitO) fc. &T7 V 3/ 3 

(24 ) . 

[00 57] (^SS®«2) 3-7 7X#7^x71> (2 
8a. 28b) tt. KFie^^X^-r^x^MJXh (2 

3 ) x-mtiztiz ^ox-h o,xyh'j^u Btriex 
y h «j ?>g-* itneaii^ns (20) ±.xmn y 

X?>A§i&ZtlX^&mi7 7X*7i''x'7h<?>4> 
^m(30a, 30b. 3 0c ) 2r^giJ-ri,-f 
?yx>jxh (29a. 29b) StMCI^. mtmU 
1 IBS^TT-'J ^-^3 >"7*-2/* (24). 

[00583 (mtm&3 ) mfie-f yx*yx oxh 

(29a. 2 9b ) ^xyh'JIi. f^x^MJtettio 
■tSftrlE-f ^^^(30a. 30b. 3 0c) 0M 
Sffltl^tiffWfi^tS . SfflBIS 2 
«77!Jy---/3>'7*--;t (24) . 

J a v a77 | jy--y3^-i/'t 
import java.io.IOException: 
public interface ApplMgr 



[00593 ( mm»4 ) mits-r^z 4>x?>x 

(30a. 30b. 30c ) a^SLSr^-S-. 
:t7Vx? r- (28a. 28b) fftttl&J >X?>X 

(3 0a. 3 0b. 3 0c) ££j£LT. BfliESIr*:^ 
yxfyx (30m. 30b. 30c ) ^tuie^^X^- 
7vx;K28a < 28b) ^Bifie-f >-X^>xy^ 
h ( 2 9 a . 2 9 b ) tf«nL . 1yKI8§*&-f 4 ^X 

< 3 0 a. 3 0b. 30c) if^M^X'h 
ZZt ZirttMZ . IMEHSW^S J >X 9VXVM 
yx?>XVXh (29*. 29 b) Omiex>-h 

u § mm'nwm&z-gmi-z . ra4&rr y 

t--^3^V7H (InitO. StartO) ^AflTf^. 

n^.«3femoT7-y^-^3y-7^-^> (2 

4) . 

[0060] (m$mm5) msms&xmi (20) ± 

>X(30a. 30b. 30c) tfm?TsZW±.-?h <t 5 
(CL. mne^lh-r-^^^^X^^X (30a. 3 0b. 
3 0c) *»mT4»"«rv^ t ^7B-r/ii6tc. mslWikt 
M-i^^yxOOa. 3 0b. 3 0 c ) co1ul£-< 
yx^^'JXh (2 9a. 2 9b) cr>ffi9&*y hVlZ 

mmftw&m&zfm-s-hWkTT y ^-^ 

3 >^ V y H (stopAppl 0 ) £jHl-r3 . ^te®«4|£ 
iOT7'J ^-i^ 3 (24). 

[0061] (mmm6) u-x^o&tiHT^h* 

7X*VVm (OutOfMeiDoryErrorO ) 0^tU(3*tlSL 

x . mfiarr y 3 y** y (52) c^f-v y 

^V^il^^^X^-r^'x^h (28a. 28b) <?5 
a^o-Ft^^^^yx^h (2 8a. 2 
8b) SrS^L. tiB.TT t J9'7-$'a (5 
2) a^MBS^L^^XJi-rv-'x? h (2 8a. 2 
8b) Srryn-K-rs^^'J^a^Vh*^ (27) Sr 

ism y~?*- : J* (24) . 

[0 06 2] ±CI¥^L^J:')tc. TT'J^ 
-^3>-v^-^>iJj:irAPItt«^SfifcL. 

^ttz^wizn^x. mt/o v-xmmmmzti 
tzmmtt?&fc<?>m±*-yxTMzii^x®m-r&z. 
ttfimzixtz j a v aism-^yy^x-mf^tih . * 
%pnu. x OfiBfeScoiS^rr y ^--^ 3 y<r>t&>iz* 
* u *«tt-r^< > ^ u y y-xjwtw&sn* i 1 1 ^ 
-5 ^^(; . »^fi<7)^#>K: 77'jy-y 3 y^^ 
^ «y ^^fei^T-f . 

[0063] UJiTtc. ft»A&t/f+^B zmm- h . 
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{ 

// rry y&t&xy »/ H 

public string[ ) applClasses( ) throws IOException; 
public stringf ] applications( ) throws IOException; 
public string[ ) appllnstances( ) throws IOException; 
public void loadApplClass( String applName, String className, 

boolean mainClass, byte classDatal ] ) 

throws IOException; 
public String initAppK String applName ) throws IOException: 

public String loadAndInit( String applName, String className, 

byte classData[ ] ) throws IOException; 
public String startAppl ( String applName, String applld ) throws IOExcep 
tion; 

public void stopAppK String applName, String applld ) throws IOExceptio 
n; 

public void unloadAppK String applName ) throws IOException; 
// AP I 

public long freeMemoryC ) throws IOException; 

public long totalMemory( ) throws IOException; 

public double getFreeMenK>ryLimit( ) throws IOException; 

public void setFreeMemoryLimit( double percent ) throws IOException; 

public boolean getFreeAppsFirstPolicy( ) throws IOException; 

public void setFreeAppsFirst( boolean val ) throws IOException; 

}// interface ApplMgr 

[0064] 

RM I ^^077^ ir~y 3 y7^-y>>f y ^ 7 i-X^@*^Publ ic i 

nterface ApplMgr extends java.rmi. Remote 

{ 

// Try r-isBygm api 

public void loadClass( String className, byte classData[ ), boolean main 

) throws RemoteException ; 
public Object startAppl ( String className, String argst ) ) throws Remot 
eException ; 

public void stopAppK Object appl ) throws RemoteException; 
unloadClass( String className ); 

//o— H Zilfz ? vX<r> V 7. hR.l/m?f*cOTT »J tr-is a y*^)A* 
public String( ) enumerateAppl CI asses ( ) throws RemoteException ; 
public Stringt ] enumerateAppls( ) throws RemoteException; 

public long freeMemory ( ) throws RemoteException; 
public long total Memory ( ) throws RemoteException; 
public Properties getProperties ( ) throws RemoteException ; 
) 
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